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ADARB1 may play a role in microRNA processing and regulation

Names and origin

Protein names Recommended name:

Duuble-strandedl RNA-specific editase

EC=3.54.37
Alternative name(s):
RNA-editing deaminase 1
RNA-editing enzyme 1
dsRNA adenosine deaminase

Gene names Name: ADARB1
Synonyms:ADARZ2, DRADAZ2, RED1

1

Organism Homo sapiens (Human) [Reference proteome]
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Uniprot

6 results for domain:"A to | editase domain*" = AND organism:"Homo sapiens (Human) [9606]" = in UniProtKB sorted by score descending =

Browse by taxonomy, keyword, gene ontology, enzyme class or pathway |
e

oK
Reduce sequence redundancy to 100%, 90% or 50%

Results

» Expand search to "Homo sapiens (Human) [9608]" to include lower taxonomic ranks
» Add columns: Domains

Entry Entry name Status - Protein names ~ Gene names * Organism * Length
"] Q9BUB4 ADAT1_HUMAN ye tRNA-sp_eciﬁc adenosine deaminase 1 (hADAT1) (EC 3.5.4.34) (tRNA-specific adenosine- ADAT1 Homo sapiens 502
37 deaminase) (Human)
Double-stranded RNA-specific adenosine deaminase (DRADA) (EC 3.5.4.37) (136 kDa .
] P55265 DSRAD_HUMAN =  double-stranded RNA-binding protein) (p136) (Interferon-inducible protein 4) (IFI-4) ADARADAR1 DSRAD | Homo sapiens 1,226
G1P1 IFI4 (Human)
(K88DSRBP)
_ Double-stranded RNA-specific editase 1 (EC 3.5.4.37) (RNA-editing deaminase 1) (RNA-  ADARB1 ADAR2 Homo sapiens
[} P78563 ' RED1_HUMAN “ editing enzyme 1) (dsRNA adenosine deaminase) DRADAZ2 RED1 (Human) 41
Double-stranded RNA-specific editase B2 (EC 3.5.-.-) (RNA-dependent adenosine .
[ Q9NS39 RED2_HUMAN v deaminase 3) (RNA-editing deaminase 2) (RNA-editing enzyme 2) (dsRNA adenosine ADARE2 ADAR3 Homo sapiens 739
. RED2 (Human)
deaminase B2)
) . . . . . . Lo . Homo sapiens
[ Q9eM93 ADAD1_HUMAN ¢ Adenosine deaminase domain-containing protein 1 (Testis nuclear RNA-binding protein) ADAD1 TENR (Human) 576
| Q8NCV1 ADADZ2_HUMAN & f:(c:)anosine deaminase domain-containing protein 2 (Testis nuclear RNA-binding protein- ADAD2 TENRL ?Hcfjn%c;s)aplens 583

%
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ADARZEE H ) 6E -
1.1R Z 0F 5T R BHADAR R H 2 [A) 2 TE B R B 7 IR — 584K, LR A FE/EH .

2. AR BRI, mEEHIIGE (2 KEETRHE RS
GluR, 5-HT2C, Kv1.1, GABAA
3. AR ARG LR P A, Sl sk Ja VI
Pri-miR-142, pre-miR-151
4 fE TR BERNA, 52 5 2 . ADAR1Z 4 Interferon-Bi% 5, N AHFR Ninterferon-
inducible protein 4 .

WA EE(HCV), EkWmEE (HIV)
5.ADAR3HI T-Bt/Deditingif I, 5 HABADARE A 3E4RNA, KIMEF] T dominant
negative N 1/EH .




ADAR1 edits the coding sequence of mMRNA
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most prevalent subtype ADARI1 circuit hyperexcitability
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Cell. 1993 Dec 31;75(7):1361-70.




miR-142-5p
5" CAUAAAGUAGAAAGCACUAC &

l Drosha lDicer

=1 4 1 1

’ 2 G & +4 +5 +6 +9 22 +19 UAACAG

5 ——ACAGUGCA UCA~CCAUAAAGUAG AAGCACUAC <,
LT 0 TEEEErer e Feerrir c

3’ ——UGUCACGU_AGU, GGUAUUUCAUC ,UUUGUGAUG U

G A C UG GG
pri-miR-142 +62 T +55 450 +40 t Gea

3’ GGUAUUUCAUCCUUUGUGAUGU 5’
miR-142-3p

Nat Struct Mol Biol. 2006 January; 13(1): 13-21.
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protein sequence alignment

Mouse VS Human ADARI protein

Pairwise Alignment Result

LENGTH SCORE IDENTITY SIMILARITY GAPS

71 3466.5 665/711 (93.5%) 10/711 ( 1.4%)

680/711 (95.6%)

Mouse VS Rat ADARI protein

Pairwise Alignment Result

SCORE IDENTITY SIMILARITY
711 3670.0 7041711 (99.0%) 707/711 (99.4%) 0/711 ( 0.0%)
Human VS Rat ADAR 1protein

Pairwise Alignment Result
LENGTH SCORE IDENTITY SIMILARITY

666/711 (93.7%) 680/711 (95.6%) 10/711 ( 1.4%)




Mega 6.0
phylogeny
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MOUSE ADAR3
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HUMAN ADAR1
MOUSE ADAR1
RAT ADAR1
FLY ADAR1




ADAR1

Sequence annotation (Features)

Feature key

Molecule processing

L1 Chain

Regions

Repeat
Repeat
Domain
Domain
Domain
Domain
DNA binding

Ooooogd

Sites

Active site

Metal binding
Metal binding
Metal binding

Position(s)

1-1226

133 -202
293 - 360
503 -571
614 — 682
726 - 794
886 — 1221
169 - 195

912
910
966
1036

Length

1226

Description

Double-stranded RNA-specific adenosine deaminase

DRADA 1
DRADA 2
DRBM 1
DRBM 2
DRBM 3
Ato | editase

Proton donor
Zinc
Zinc
Zinc

Graphical view Feature identifier

S PRO_0000171774




ADAR2

Sequence annotation (Features)

Feature key Position(s) = Length
Molecule processing
L] Chain 1-741 741
Regions
L]  Domain 78 — 144 67
[ ] Domain 231-298 68
[ Domain 370 - 737 368
Region 83-88 6
Region 104 - 105 2
Region 237 - 242 6
Region 259 1
Sites
Active site 396 1
Metal binding 394 1
Metal binding 451 1
Metal binding 556 1

Description Graphical view Feature identifier

Double-stranded RNA-specific editase 1 ——— PRO_0000171779
DRBM 1 -

DRBM 2 i

Ato | editase — .

Interaction with substrate RNA I
Interaction with substrate RNA }
Interaction with substrate RNA I
Interaction with substrate RNA l

Proton donor L

Zinc L

Zinc T

Zinc T




ADAR3

Sequence annotation (Features)

Feature key Position(s) Length

Molecule processing

[l Chain 1-739 739
Regions
[ Domain 125 - 191 67
L] Domain 274 - 341 68
L] Domain 408-735 328
Sites
Active site 434 1
Metal binding 432 1
Metal binding 490 1
Metal binding 555 1

Description

Double-stranded RNA-specific editase B2

DRBM 1
DRBM 2

Ato | editase

Proton donor
Zinc
Zinc
Zinc

Graphical view Feature identifier

. PR0O_0000171782

DRBM (double-strand RNA binding motif)




DRBM of ADAR

Protein Sequences |

Species/Abbrv Group Name e b bl ik *

1. fuman_ADARI-or] 0 660 NRNER- N - NREENNNN N - RO A B B M o
2. Buman_ACAR-DRRC 000 6 A0 ENRER- - - MR- BN - 098~ B 0- N B R0 Bl
3. fuman_ADRR1-DRGHS BN B8 B NANE- BN v RRRGNNARNN - 8- BONN-1- 6 ERRNRGNRR- B>l
4. Human_ADAR2-DRBM1 aed | [ peaY 4 [ B | [ 4 [ B | [ [ 9abatt e g || s B[ (] [ [ [ [ BV [ BR[| B8 |l
5. Human_ADAR2-DRBM2 1] 1] armd | 8 | [ B B [ [ ][ [ BN | Eocadd i || G B | ] [ [ [ Y BY ESY | ESH%S4m
6. Human_ADAR3-DREM1 -2V B BRE B E ERREN Bl 2 vavEvEBCB=B-ERENRNNN - D0 2 h 2ol
7. Bunan_ADARS-DRE2 OBNAN = BN B- e vE-a B BN HR=vonv o HGNN- - SEGNANN- - NAH- 0=~

t

DRBM of ADARB1 and other RNA binding proteins

Protein Sequences

Species/Abbrv Group Name

1. Human DICER1-DREM -vANENV R BB0- - BE-D=00--- IIIIIIIVIVIVIWIIIIFIIVIIIIII Y | EREY | R4 | 4 B
2. Human_Drosha-DRBM1 -BEvEBEEANv NV ER:-0- - ERRNANN:G-~BE: N8 ERAE-ARNN- =D~ Holc:
3. Human_Drosha-DRBM2 HEC-NNEEE-ENEE- IFI--VVIIIIIIIIIVHAIIIIIVIIIIIIIIVIIILAIIIILILLI'
4. Human_SON-DRBM (R | ][] ] Emey (][] [ | Eea ped | || aa | | [ad | [

5. Human ADAR2-DRBM1 oo | [ Eeavt b | BY [ [ 3 [ boA | | B[ N PN PRatl by W [ B s [ [ [ ][ [ B 4 B | BSA | S
6. Human ADAR2-DRBM2 (| [ [ pecead | ad | [ b | el | | R || [ B | bty | B B L[] || 1 [N Y | ESSNRSE

t




protein-protein interaction
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Homology Modeling of ADAR2

Workunit: PO00005 adarb1_whole - Overview

1 741

click on model bars
Models: [1][2] [3] [4] Print/Save this page as ﬁ

Model Summary @

Medel information: Quaternary structure information: [details]«

Modelled residue range: 74 to 298 Template (213j): MONOMER

Based on template: [212jA]% (90.0 A) Model: MONOMER

Sequence Identity [%a]: 96.44

Evalue: 2.98e-109 Ligand information: [details]w
Ligands in the template: A- 21, C: 13, G2 16, U: 21.

Quality information: [details]= Ligands in the model: none.

QMEAN Z-Score: -1.76 |

logs: [Templates]s [Alignment]s [Modeling]=
display model: as [pdb]a - as [DeepView project]a - in [AstexViewer]s
download model: as [pdb]s - as [Deepview project]s - as [texi]s

Global Model Quality Estimation @ [+/-]

QMEAN4 global scores: e Local scores

Coloring by residue

error e Residue error plot a

QMEANscored @ Estimated absolute model quality @  Score components @

- -

T T T T
0 50 150
[save png)s

Ty

[save pngls

Z-Score: -1.76
Plot 1: [save png]:
Plot 2 [save png]s

Coloring (all chains): )
[save jpg]s [save Energy profile: @
pdb]z [save raw scores]:




Search ADAR2 in PDB database

2B7T 2B7V 21L3C 212K 213) 12Y7

Structure  Structure Solution Solution The solution Crystal
of ADAR2 of ADAR2  structure NMR structure of the structure of the
dsRBM1 dsRBM2 of ADAR2 structure of ADAR2 dsRBM- catalytic
dsRBM1 the R/G RNA complex domain of an
bound to STEM LOOP reveals a adenosine
LSL RNA RNA- sequence- deaminase that
ADAR2 specific read out  acts on RNA
DSRBM2 of the minor (hADAR2)
Complex groove bound to
inositol
hexakisphospha
te (IHP)
NMR X-RAY




2B7T
A B | DRBM1

" N-term. B1-p2 loop

° 287 0 DRBM2

N-term. p1-p2 loop

Structure. 2006 Feb;14(2):345-55.










Cell. 2010 Oct 15;143(2):225-37.




Pre-microRNA from miRBase

est.txt (END)

Homo sapiens miR-6875 stem-loop

Zagu == g a = £ cu g
cuzagy fa CcCoagg CagfgfAa gaAa gCc oAUl g

COEEEE T TR et 1 1
Zacuco Cl1 ggUcc gUCCU Cul CZ ua u
==== uac «© c oA u g

Homo sapiens miR-3180-2 stem-loop

gogac a R 5
ZZg0gg ZCoUUCC fa SCUCCZCCCCAcgl oz oa

CCCEgCC Cggagg Cu cgaggcggggugcg gc u
——cgu s cou AAAFZICOCC £

http://www.mirbase.org/




microRNA Structure Prediction

ENERGY = 5.3 hsa-mir-6875 MI0022722... ENERGY = 5.7 hsa-mir-3180-2 MI00142...

http://rna.urmc.rochester.edu/RNAstructure.html
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o M%) FFH, ADARB1 Ff{JDRBMZFF4 RNA binding protein F{JDRBM )3 ki 25 #4 R4
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B 3 ZARACLE AN =
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ZEE YY) (hsa-miR-6875, hsa-miR-3180-2) -1l 7 E I TIRNA 2 454, {E475 75 33k
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